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2019, 2 

 

Points 1, 2, 2, 1, 1, 2, 1 

 

(a) I2. 

  

 I atoms are the largest of the halogen atoms shown in terms of their atomic radii, meaning that when a diatomic 

molecule is formed, the centers of the two atoms will be furthest apart, hence I2 will have the greatest bond 

length. 

 

(b) Cl2(g) + 2Br-(aq)  è Br2(l) + 2Cl-(aq)   

   

 1.36 – 1.07 = + 0.29 V, i.e., via ∆G° = - n F E°, a negative ∆G° results from a positive voltage, and that 

indicates thermodynamic favorability. 

 

(c) Br2 molecules experience intermolecular forces that are London dispersion forces. BrCl molecules experience 

intermolecular forces that are London dispersion forces and dipole-dipole attractions. Dipole- dipole attractions 

are generally stronger than London dispersion forces, but as molecules increase in surface area, and the number 

of electrons present increase, they become more polarizable, and the London dispersion forces can become 

cumulatively greater in magnitude than even the combination of London dispersion forces and dipole-dipole 

attractions in a smaller molecule. This is the case when comparing the boiling point of Br2 with that of BrCl. 

Br2’s larger, cumulative London dispersion forces outweigh the combination of London dispersion forces and 

dipole-dipole attractions in BrCl, the molecules of Br2 are attracted to one another with a stronger Coulombic 

attraction, and as a result more energy is required to separate the Br2 molecules, and the boiling point is higher. 

 

(d)  = 1.22 atm 

 

(e) Keq =   
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(f)  

2BrCl(g) çè Br2(g) + Cl2(g) 

1.22  0  0 

- x  + x/2  + x/2 

1.22 – 0.5124  0 + 0.2562  0 + 0.2562 

= 0.7076  = 0.2562  = 0.2562 

 

 Since 42% of the BrCl dissociates, then x = (1.22)(42/100) =  0.5124 

 

 Keq =  = (0.2562)(0.2562)/(0.7076)2 = 0.131 

 

(g) ∆H° = sum of the endothermic bond breaking process and the exothermic bond making process 
 

1.6 = 2(X) + (-193 + -243)  
  

X = 219 kJ/mol 


